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ACCELERATION OF METAL PLATES*

S. 1’. MARSH, R. G. MCQUEEN, AND T, H. TAN

Loa A Iammr National Laboratory, b Alxma, NM 87545, USA

}Ilgh-exploeive chug= have been uxed to xcelarate otxinlau oteel plAtu to vekiti~ of 6-7 km/rr. A twodxge
system hM been used in which the first s

Y
● u ● plm-wave debnating syskm that accelerate the plate down

● short barrel. The tecond m-e conxixhr o a hollw cylindrical charge through whlcb the moving late paxsa.
rAfter m adjustable delay thrn chmrge ix detonated on the outer circumference of tha ●nt~ side o the chwge.

Flxsh rxdiographa uld witn~ plata sh~ no b-up in the first stxge but bowins and frequent breakup in the
second stagr.

1 lNTIio DucrIoN
}Ilgh-velocity plata are used in aquation-of-state

( EOS) research in order to xchieve high prauro and

lntcrnal ●nwgy statu of interat in uau that include

I I +tudyinx phuw truwitioru, 2) obtsining EOS data

nrcnlrd Ill running hydrodynuuic calculation~,

~) ~t,L(lylnrt thr ronntitution of tho euth’s interior, md
4) dralgnlng sy~tc:m for the recovery of sh~ed ma-

lrrlal~.

I{rwrntly plane-w~ve rxplaiv-driven plmte nym-

trllis UWII III our rmruch hsv~ been limited to valrx -

:Ilr. ,if •~~~;rtmllllatrly 8 knl/o, Ao plmlm were made

:?,;[i,lrr, !~r 11111her rXl,lCMIV~ wu used, the plsta would

lr.hgllbrlbl \IIIr IIIK w(rlrrhlmn

II; tt,t, imt IWII YFUS ●fvxncm have been mmdr

v. 1,,1II aIII,W IIIF ulll~vrlll~nt d higher velociticm hy

;,r, ,l,c.r I :J\tll~]l]lllg !,t mhIMkBmImrlhlng ●l lhr llF,-plalr

]1.lt.rfm r afiil II} IIm IIIF stagmx In whirl] ● firrrt Ilyrr

;,I.,(,, sIr Ikr-. A m- I)rl,l svntrlll thal drivm a SMOII{I

!!!~!:~~ .? !.,. $!, !!,r! ;:!S!F 4 syatmn of thla lylw IS

,!; .I ,)-~rt! t,rl(lw
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2. DESIGN OF SYSTEM

The dexisn of thk system ix shown in Fig. 1. The

firxt stxge conti s plm-wwe-driwn cylinder of

PUX 9501 axplalvo having a 7.62+m diuneter xnd

7.82-cm length. Rating -sinxt the fxce of the explo-

sive u s st-inless-mteel barrel hmving m OD and ID

C( S.08 cm ud 1.91 cm, rupect~vely, ud ● length of

6 cm. A 0.15-cm-thick plate of ●txinlem ●tal (3o4 or

316) u plxced in the barral at ● stxndoff 0.32 cm from

the ●xplaive fxca. Tats have bear performed using

only thim fir-t ntxge Md they ●re reported below.

The flrat UIrl second ●txga together are ohown in

Fi~. 2. “rhc oecond stxge consis~ of s foxm pluLIt

shwk mitigdor (tcrprowt the mcond ch~rge from

burel dl~ks) fr.rllowed by ~other PIIX 9501 charge

xmf ● tmrr~l similu to tha first bxrrel. The ●conrl

I’ll% 9501 charge hM M 01) mnd 11) of 5,(JH ●nd

l.UI cm, rmprctively, ●nd ● length of 3.HI cm. It is drl

oIIatml hy mcam uf delay line runllivn from lhe fiuhi

cml of Itw first charge to thr left #IId s)f Llw rm MIII

chargr It in ronntrurtml oul of a foam plant II h,)l

I(IW i ylln(lrr 4ImlmIIInH llw tirnl I,rwrrl wraplw(l wllh
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a (). -t-c[li-thick lit~er d I)etashmt on its faces and outer

(li,illl~,trr.The l~,ngth of (lvlay is control lc(l by varying

lb{, ~} Ilr](ivr di~llwtcr.

3 ‘rwr OF s}s-rtxds
“1’he diagnostics used to test these syotems were

LW() W&keV fl~h x-ray units pulsed 4 P apart to give

plaLLI velociLy and plate condition (to indicate ~aLneas

anti breakup --- if any). A 2,54-cm-thick, 3@cm x 30

rIII aluminum witneee plate wae placed 30 cm in front

~~[ttlrbarrel LO alao indicate brmkup of the plate.

Three shots were firmi uning only the firaL ntage.

“l”hr x- radi ~rapha from one of th- experiment are

shown in Fig, O, The plate emerges from the burel flat

aIId having dn average velocity of 6.40 i

(lot km/s. The wiLneea plste is shown in Fig, 4, BoLh

ra(liogruph~ an(l the wiLnun p]ste indicate no plate

I,rr.+kup,

FIGURE 4
Entry side of wiLne8s plate from a teat of the iirst sta~r
only,
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